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ABSTRACT 



PROBLEM TO BE SOLVED: To prevent deposition during an etching of etching 
material to attach to the mask, and improve the formation of the etching 
material . 

SOLUTION: In case of etching a material, which is difficult to etch, 
and a mask on the material formed on a substrate using plasma, a sidewall 
angle of the mask to the substrate is set to be less than 90° . As a 
result of the sidewall angle of the mask, a sidewall angle of the material 
to the substrate becomes less than the sidewall angle of the mask to 
the substrate. 
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hZb*W&b^h*-v+y 

KTlfl^JiFe, Co, Mn. Ni, Pt. Ru. Ru02. Ta. Ii\ IrO 
2. Os. Pd. Au. Ta205. PZT. BST. SBT. A1203. Hf02. 
Zr02, GaAs. ITO<7>vf;h.*>-C£>S C k SrffSk-f&X 

•yf-y?^. 

^fflvvcxy^-y^^fciswc. 

m <#> a^OJS^f^vx^Mvvtx-yfsx^U 

*m\ >TX y WX „ 

-*iJK£9 0K*iSfc$:&J: 3f$vX:7 £fi£#*-f £x-f- 

i7X; £ fflWi y f-y^SX^f -y Tk 5 CI 

5 3 a*^4 tmnrnx. .y 3- >>r«eox -y ?- 
y^ifcfcfcwc. 

±iev^^^Byg-rsxT--y7-(i > jbievx^sx-y^- 

y^-fSX^ryT**^^ k SrltSlt ^SX-yf-y?' 

[ mm 6 3 5 t£»!<0|tX -y ^- y T'tteox -y -f- 

y^^eiivvt. 

jg£p^&A^r£*^SClk£ ! f#ffik-rSx-y?- 

y^ffi. 

[f»^«7 3 it*«6!5SK<7)ISx-y^yj7'^x.yf- 

y^&fcfcWt. .hSX-yf-y^^Mi. X>y^-y^ 
-?-V>/N*-tC^EA-r5**^<0ifi^<: Xy^-y^JE^KO^ 

[fi*JS83 »^JS5l5i6f7)|iX.y^>'^(30X-yf- 

y^SHcisvvc. 

Jjavx^x-yf-y^Sx-r-yTJi. UOBtoSS 
JJgvx^Xyf-y^fgOiKK k t— ^r^-I^B 



lf*«5!B«^|Sx.y^>^^x.y^ 
y^^aacfcwc. 

JJa^x^fcXyf-y^SXT^yrti. ±f£-7X?<0 
JbKT&fcLfc:/-* hUi?Z.hmW4 Xb±.afr? 
x -y ^-y fvmn&ts: < b t-^rSriS&rs £ b "CUB 
7X7 CDx-^-:&&£l)9e"*"& ^-t- -y 7*«r*-t& i k 
^WStk-t -&x -y ^y 

[I9««10 3 fS*«5l£i8<DlSx.yf-y^0DX.y 

f-y^^fciswc. 

ilB^X^S-x-y^-y^-r&X^vrJi, ±!B-7Xi70 
Xv^-V^cO^T^^^It^V^ *tf>& % WtfJiiEv 
A7<OX.vTyi?Z'rt*oXT'Yy' : £&t&Z.b : £:im 

b-r&x.> y ^-yy^m. 

i i 3 n&m 1 o tag^iix ? ^ y^sox 

•y^-y^&fcfcivc. 

iiev^^SrX yf-y^-r&x-^-yTti. ±S"7X^<0 

±xzimx.tz? * bus;*. h&ow xb±M&mK<w 
±M&x?<nx.v*yy<mm<?i'j?%:< b h—^t:m& 

■f&Zb ^ (T)r—^-n&^m&-t^^r- y 

T£lr$-6 £ k £*S©k-$-&x -y ^-y^i£. 
[fS«JS12 3 fil*JS4iBK^)X.y^>'^^tct3V» 

•c. 

BifieiSJiFe. Co. Mn. Ni. 

Pt. Bu % RuQ2. Ta. Ii\ Ir02. 0s N Pd. Au. Ti. TiOx. 
SrRu03, (La. Sr)Co03. 

Cu(Ba. Sr)Ti03. SRO : SrTi03. BTO : BaTi03. SrTa20 
6. Sr2Ta207. 

ZnO. A1203. Zr02. Hf02. Ta205 

Pb(Zr. Ti)03. Pb(Zr. Ti)Nb208. (Pb. U)(Zr, Ti)0 

3. 

PbTiNbOx. SrBi2Ta209. SrBi2(Ta. Nb)2D9. 
Bi4Ti3012. BiSiO,. Bi,-,La I Ti30, 2 
InTiO 

W-rhfrThZZ b *<fflkb-*Z>^v*y71i&. 

im&m i 3 1 mm.±izm^i^^< b h 1 m<n 
m*>y*yyttb*(?>±.iz : ®j$.LttA?zm^x . ^ 

±m-?A? Srfflv^iiaiXyf-y^WciDXy^-y^Sr 
Jiievx^ fcfflvvcSVLtietix .yf-y^^x-y^-y 

[ n^m i 4 1 if 1 3 iaao^^MJt^rfec i 

•y *y?ttb Zffix. . f£S£x y ^- y ^«coiB!lM<OT--ys- 
1 5 3 H^JS 1 3IB«^^l*i?J§*fttc i 
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mmt . fiatKo±K3RiRs*ifeii«ar< 1 1 2Ji <ogtx 
[ m&m i6] x -y ^vf^wm^mv&m 

mxm 1 7 ] ts^ 1 6 leaox -y f-^^^tctj 

[ IS «41 1 8 ] M$* 1 6 !5«OX >y Vi/^&tcfe 

#9 0^?S^^*:?£ffl^ x ':'^>'^'& ; ^ > ''7' 

h £ fc Sr^Sik-rsx -y 
[MS* 1 9 ] *xv\«aa«fc . iS^x^aBMSS 

(0D7y*f^W<- !Su -y > A— fc:B8$ Ltc 

»<- 1 wck^jsmmwizim u^x/s^-t 
SMS*** tME^o«si£*>vv«x*»— o-ex vfy 

[fs#jg2 o i ^x^NjiBSiisi: „ mv^wmzm. 

^a»3*$ISfcK» Lfc«8UISfc i>xv\tf * »/ h 

«reiKBw>«a*0H ptx «y l , $ ^ 

[fl^2 1 ] «(Lt(=JP«S<i*:Pt. Ru, I r . PZ 
T, SBT, Co. Mik ?e<r>\^irt\fr1rhBf6.Z1xKMk%:V> 



Srfilx 6 -It "f&x v f- 

[»»3BIMrR9n 
[000 1] 

[||BH<0Si-2.J$ffi^»] *ffe<$!ix. Pt. Rik Ir. PZ 

T. Hf02^<O^X yf-f}<?>X-/^-^^& v ^X-yf-W 

tot* gix-y^«6offlsa$rSii:ci4v^-cx.y^-^^ 

[0002] 

TX-y *->'*'-*-&3ri£4<Jll&*'lT V** . 

[0003] f-^-»tt^?Sffl^TX7f^ 
-TS*ffi{iUSP58 1 8 1 07 (JP-A-10-2 
14826) RI/JP-A- 10-22385 5tgg^ 
$*VCV>&. ftV^s-M^XbSrfflVvcx-/^- 
y^S^r^iUSP6 0 5 70 8 1 (JP-A-10 
-98 16 2) tdBK^ivtv^. 

[0 0 04] L*»U X7fV/LKV^?l («T. # 
t:lX7fflt»t) TJb&TFIilMBIflox-yf-V'^ 
(i. 3 0 0X;ULh^?SS-C^Ti3*1.. 7*M/yXbit 

[0 0 05] 

OttNMb, •W^K5Hfc»=ffV>» MO S (metal -oxide-s 
emiconductor) h ^y^'X^O^— MfitUK. ¥— 

*ft«-^fctx*u— aw)*-*'^^. ^-v^^«ffi 

f-^A. Wtfy*** B ST, S BT % PZ 

JRSrjfJffibteX-^-U (MR AM ; nagneti crandon acces 
s neiDory) ^k*-C(i». x y Jr;k 

[0006] =2:*5. »X7f»fc LT«0yi.tf . 

ffitt* : ( Jfflfc : ffi^^-f . MRAM^) Fe. Co. M 

Pt, Ru, Ru02, Ta, Ir, Ir02, Os, Pd, Au, ti . TiOx, 

SrRu03. (U. Sr)Co03, 

Cu^S 

iSSmCKc: (fflJfe = DRAMOdf («Sf^S«) 
^) 

BST : (Ba. Sr)Ti(B. SRO : SrTi03. BTO : BaTi03, SrTa2 
06. Sr2Ta207, ZnO, A1203. Zr02. Hf02. Ta2D5 m 

PZT : Pb(Zr. Ti)Q3, PZTN : Pb(Zr, Ti)Nb208. PLZT : (P 
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b. LaMZr, Ti)03. 

PTN : PbTiNbOx, SBT : Srfii2Ta209, SBTN : SrBi2(Ta, N 
b>209. 

BTO : Bi4Ti3012. BiSiO,. BLOT : Bi 4 . x La 1 Ti30 12 
fc&totmifc : GaAs^ 
IT0-e<Offi : InTiOfS! 

[0007] Z.1\b9Mx.v*Wfto&* T)V*. 
V. Wtit^Vzi^b'lzitKX^'yf-y^UzKK. ft 

tux v^ttmtowm.zmii.zftLxmm.Kc&tf.iztiux 
[0008] ±ie v ^-rticrt&K&M & six ■•/ -tftmcom 

[0 0 09] %CC. §k. IWU'K --v!r 
;K ;krx?A, T/PS-?% M<f\:7 

X y f - >?tftz& b vcttofrx >y +vyjm.&&\z < 
[00 10] IMlcom^'y^-ttcoiolz^-vj-yfUz 

«x <y >7wm\z?mth iznmL^ 

V>ttJt0 c &$. **>fc*>, »X.yf-yj/«(C*JUTX>y 

£>*tlf , H®Wtx.yf-^^aLK**fiT-ta^*ft-t'*5 
H^Ji^E^fiKWilftXv'f-yyWw^^^Sffi 

U *CD*§*, X-yf-V^'JitT-rSJSffiOX^^-V^ 
m&CO-TXtil (deposition material )<9t£fffcji*H 

bwcwtu istxy^-^^w^aiatfcv^Tiisstca 
- ^^^v^rMx-y^-^^ffofflSM^a^ffitcJtL 
[ooii] iiKoWL^'yf-y^^mmx'mRifzmm. 

&x-y ^y^^##&ft&V->SEil2:0fla 1 A*»£> 2 G 
[0 0 1 21 01 A, 02A{iX-y^>-i7'<7>&jM«®-e 

Ep»ix-y^-y^i6]S-^-. ::t. vx? l ocofflie 
■TS. *3^Sb6^8!:/J^*&^ElAtig)Srr.S b , IS® 

( r 9 XV(CS £ SttSftX y ^ V 2 0 <73_fc® 2 
1 ) liAeJt'JtX-yf-y^Sfu VA? 1 0&tX»X-y 
f-y^«2 OcOfflOSCia^K^ 5#Adfc*{t*Hrf 6 

(01 B„ 2B) . i:<I^-T\ H^tCfixJ^CDJiffiSf 

3otx<y^y/$ix&^i6. mas^s^^ffltcJtu 



[0013] a*:, vxjyfflaMirFoss^s 2fc*jwt 

te, vx?OflaM^<0r^2 5c9m«#fc£^d^ 
fc. |T7X?<0ffi!M<0T^WTgBc9JgBB#3 3 (r? 

XVtC$^,?flSaX yf->-^«2 060±B2 1 ) K*t 

-r&x-yf-y^ti^itrs. l*>u svx^^ffliso 

•f^2 5WfflIMTSI5ttJ^T«x.y^->'^»2 OOS 
tiJgS* i x^y^yj?'$ixT^^x.y^-y^«2 OcOffll 

-rs. i*->-c. x-y^y^ii^T^rtistT-rs (Hi 

C. 2C) . 

[0014] HCWC, 0 1 C , 2 C(^®*^SIC*^ 
B*|S| At®a-r& i: , -rJtfBj 2 5 OffllMT-Sgtc-r tK*s2 
5<9ti»#«fir$-6i:*te. 7*^2 5<7M&rmzH 

tfhWLx-v+ymz o<7)Sftia5c*jv>Ttx.y^->'^ 

^'ii^T^ (01 IE, 2D~2F). iett. 

^T^x-y^-y^ijtlft, 01 2Gfc 
^X^yj/J&tttf^ttS. ddl/T\ »X«yf-y 

T-ttnm&ttmR&m iz*t ltt-^-m * ( * < 9 

0£) *1&l8tfrhZbb*h. 

[0015] *«jb*>b»i±, ±mmx&ffi<?>fm&£ 
win t d six -y f-«<7)x >y ^-y jr^at^-e^fflv^ 

[0016] ^BBosaoawtt, 

^=5r«ra, S>Su{ifex.yf->^coT--/^-^rJK=&S 
[00 17] 

^L/cM^r^XvSrfflViTx.yf-y^-rS^. f 

[0018] fiP^». ^Isgico-BnCiJtff. S«_h(^ 
it^Sx >y + > fttcofc b * (OMz&iS. Ltz-rx 9 
Srfflv^T, mMiMtry^X^m^X^vf-^-r^ 

ifi9 o&fcffico^xfim^Xx.vJ-yr-rzxT-vzr 

[0019] do-c. *m*m£ti\f^ wmwmm.%to 

[0020] 

0® LTl¥Sfflti»BB-r S . 
[0021] 03{i*^«r3affl t^T-^Xvjc-y^y 
^SO^*«^JS-^-T0TfcS. AAllimi 0 1 
a^BiSS^-SSl 0 2 (autonatic matching unit) 
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0 4rttwr5Xvl 0 5^S«, H£g&10 4 
tt» &j£tt£»* i 4> ; 5:£2feSg81 04ai:«ite$iTJt5lffll 
ai04b *^^T & - CKOK^^H 1 0 4 fcli. 
ASS1 oe^tfrLTtSfg^iffOXyf-^^X^AS 
*u BWrxi»B««t 1 0 7 ic i . 
[00223 W& 1 0 8{±s£fl& 1 0 90±t«S$iX 
S . 10 8 fcAtH"& 4 * y«x*n^f— Sr* £ < 

-rs/iAfc:. t$B& i o 9izitm~^m^MMThh 

"CSNK**t"CV^* • l o 9<oSW:li-fe7 5 -/ ? 
£if<0«&l£Kl 1 2**an-£ivev>i>. i#B£l 
0 9ii. U^l^M 1 1 34«D-m7 4 /W*— 1 1 4 Sr. 
^•LT^^nxiiO, ^«10 8Srl«^l 0 9tc:» 

[00 233 Iffll 0 8cofflSS:i^ELTit!SI 

Sr$d»-r^Jt^fc. ^109Wit-^-l 1 5*5 

[0 0 24 3 #f£g£J8vvt. aA*K Vl'tf 

ftWr*fM4JsrF^)a o -cfc s . iss^s:^ o . s p 

a. S¥A-t£#.*li±i: LT£3itT'£>&. 0 8tfD 

2 0 0 "CELL 5 0 O'CJJTPCfcS. :WiS*t5Xy 

yffi^x >y f^<0*S6%iaiis o*c 

1 0 0 < CT&6Ote.fcfc'<Ti£m 0 8<7)ffl^«i. iS 

[ 0 0 2 5 3"«X «y^«^W^fcBTf^EiE»^ " 

[00263 **>«k 3 CT^^itSfcSUffi-r&^ifefc 

A-ri.^'xcoS[ft*±Jf&C;i:* { *i.^-&. L*»U 
Byj^tfxoSSSJi. SiUu:.yf-*H££®&ofc#> 
fc®^&&fflfc:RR£>;h.3>*S-£-a^<> iKS 

[00273 f-^-Afi (-7X7 1 OeoffltfgiO 



nSS**. H4A-5DSr#BgLTSiWS. =&i>, 
05AJivx^<Oir— 'N°-:ft£<9£9 0&i: Lfc*§£- 
T\ 01 A~2GTgtHHLfcJ:oC-r^J2 

f^^ASe J90Sfc Lfc%&OX -y yTwiOft 

[00283 yu-bx&ftwmt&b. tm<r>& 

XirLTx^y^i&^T&di:. !#B<0?ipCO&x-y* 

>r&<Dmm> (got&ustt) («b> *»^x>y 
^-^^s (otsss) rttc^aj-r . X-y^-^^S 

AI*L^Rl£^%»oa^v%< (-?x? 
<^ffliM&V : ax.yf->'^««Offl!lS) (c^-i^i: LTit» 
•TS (04 B) . ^<<oj&^. ico-rtf!ftrtiSP:frWi:iS 

— Kdeposition rate)fc«rf ) Srrdi;-fS, — 
x»/f-^»i±i:LT^*>'<0®§(cl&<OT\ x«yf- 
>i/^<2S-T'<0^ ^■V'^AItS'lSl^^JlfOX »/ 
f-^^-htwA^<I^BN-S. H6tX7fl/-Hi 
>f3j->-07 7 y^x-C^i&i:Lfc%&. sj-^^tatar 

mmi l z}ji-tz>tm&m<r)3L>y j f-u-h& r e t-r^ 

-Yjj-^cOAIt^^a^t^cOXyf-U— f{ir e 
X s i n a X'lbh . ZZT, r e te^KfeltfJfeS UtU 

[00293 ~?*7cr>wmimmm.mzttL 

rdt*9« i#fti=®2 lOji)»(t<0X«/^-W-h«r 
e-rdTibS (@4DM) . »X«y^-*t 

tan*= (re-rd)/rd 



[00303 — 04 B. 5 Bt^-fJ: d TX? 

(^^cox-^N-^s^^gos*^) -7^? 

VX^COfilMOX-y^-P-— hiir e Xc o s 6T$>& . 
figoT. rd-reXcosfli'V^f- /N"— ftS 
* J <9-CS>«>ii^lfi!lM^7 f JKU-h-C-*>l.. ^T, 
tfcx y ^«^-/^-^j£*<i04 D(^-f«t a 
tan*= (re-rd)/( (rd-rexcos 

[0031 3 Cicoid (cv^. 9 <DWM.lZTXmcr)t$.mtf 

&&\ib\ Xyf-V^COlRX-y^iOT— 
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[0032] vx^o-fwf— M&e* 9 0$L£ 
< LTlvo*:ig-£"C\ •r-^ , -A*<9S:05Bj:OlEfc 
/h§ < LT*9>< k . 05CtC^-TS^. T" — — 'fflS.O 
t &X -y tf-mn'T—/ £ h (6 = <f>) . 

bo*>. ? {zf^m-tm^Lx ^mmz^Tim 

Si . y ^<o-r— > ^— ftSSr <£mfc-$-&i;.ia5D tc^ 
■#-fcJ: o tz. ztiVXt-?*. ? <n*f-> t-ftfed Z'bZ < 
(Whe<eo) t X i> . tex -y ~f-m<?>T—^-ft%.li 

tC. <?<<?0i:L tf^mfc^TLS 

^— ,K-:ftJg<*£fe* (tfm) t-r^Pfi-Sffflt^S. & 
05D<?)*ai-CJ±"7^?XJiTtft (Siyfy^ 

[0 0 3 3] Sris. itfDid^rvx^^f^— 

t isx •/ ^-«<o-r— si— ftg.* t <r>mm±. me tcsrr 

£ < & &S r d/ r e Ji/hS < . 
[0 0 34] 06fel^$ixS«):-5t, fllilf, rd/r 
e = 0. 5<*^tll VXi'Of-^-ftKe^gO 

fi»ILTttx-yf-«cox->'^-«S^* I iii[rr&. 
< 7 ) ^_y>c_^^^j<,7 2^fC-«^$*Si:. fcfex-y 

<t>) . @5CcD#?£tC$:&„ IP*>, 8=e0 = 4>=<f>m 

^-~LT t ( <9 < <9Cf )~, fex^^W^A'-M^i* 

[0035]fr>t. 06fciSVVC. i&UiVX^x 
-/■?-^S<0RBIfa<9 0S:*-ri><OT'&. t£-5T. ®® 
AJi(9>(9 0W^-C, V^iC^ri^iWWU »X 

fife*. «^B<i6'S6'0O«JST. v-X^lc-rtf 

{AJ;Ui\ rd/re = 0. 4^tii, ix-yftJW 
-^wn-^S** 7 0&tc^L*:V, 

[00363 flHSOD-r— ft&#9 0S*i 

[00 37] dZTii. -WkVX. P tSrSKki-Un 

y(0A- trfflWCX y h1%&1iZ.~Z>\.\X 



[0038] ( a ) 5fc"f . Xyf-^tfXCOJ&fl^Xy 

f-y ^ff^3 tr«fc 9 7 i: L-T^SI-fk^ 'J 3 
Wr-^-AS$r»Jffil-r?.^^OV^T08A-8 E & 
#H!L"Cift9H"2>. P t 5 OitcSS-fbi'y 3 ^KS>SV% 

7 * b P-^'X b 5 2 ?rH)f^W^-Vt=/N'^— — 

h (E8A) . ^C±kU7on*- i£-y?k<7)tfxi5 

ximm%b'<r>mn*f*.zm^x. m<t^v^>^- 

/fHBDttivfy/t* (I8B) . lOtlx^f 

1 0 0 3 9 ] Z<r>£ 5 *'r—>*—]&Vi'^X- "f*f->7 
li. J- Vac. Sci. Technol.A 14, 1832 (199 

-n^ziyi-u-tu-r&^mifiWM^tix^, 

Wtli, f-^^8 6* cO*M/^h^ffll,V C 
F4COSL&#20sccnu TXJV7— ifi 1 0 0W 
fcl-oX'y^V^fHcfcvvt, £E^jS:4 OmTo r r 
3 0 0 mT o r r i i: Jg^ixS 

Btikv' U n v^co^-^N'-ft^S 0 • 5 1 • 
fcfS. EW4 0mTorr, CH F 3 1 C F 

4cr»^JE»* J 2 0 s c cmtV^X'y^-^^frfctJV^ 
T-e<0^Jt <CHF3 in CF4 (%) ) £0%j&»£5 0 

[ 0 0 4 0 ] ZC0X a WMLis V 3 >i(7)«^)X 

•yf-v^jstiffTJtcajarteRi^^^L. EAvm 
m L-x , M-fus^^-^-^^ftiJfflit:*^ sit 

[0041] mVC^- U n >m<r>'r-^~-ft&.tl i 9 0 
»CMt*fci!r(I8-BtT-7T+V^ h 5 2 5:^5 - 

(1280 . w,z*mfc^v*>7¥iW.n<rm 

fen&mzffl&L. *-y*y7'tfift%*>1X (E98D) . 
•eco^. 7X?5 1 OB^^^r-bii* (08 E) . 

[0042] 7^^Wf-^-ftIi 9 0Jg*>Hlc:^ 
■rSJtAcOffiOX-y^-V^^r&t bTli. U.S. Patent 
No. 5 . 856 . 239(3^$ftTV^. 

[0043] (b)»:[:. ^x»/Vx 7 ftJ:nx? 

n. J. Awl. Phys.. Vol. 34 (1995). pp. 2132-2136 
izWmZtlXi,^. B9*>. 09A(C^J:5tC Pt5 
0 Srx y b LXfOffltisV 3 y& 

5 1 colCBt^W^-^'J ^3^5 2 S:®^ 

iix*— j&ojftfr-c, HF*j§«[tcji-r. dry^'j 

3^5 2{±HF*?§?aT'X.y^^i/$n^^. SHE 
y'j3>H5 HiHF^JST-^*MKX y^>'27'$ 



!(7) 003-257950 (P2003-25U58 



9 ceo i p =5:S#£3r-r tHMbS' U s vcovx? 

VX?£JI!Vvcx>y?->'^#fT : $:;b*i (19 D) . 

vx^Sl^ii^^ (19E). 
[0044101 OA-1 3Dfi. mtM (1MX) "C 

[0045] 01 OA-lOItCg^frSte. V 

x?i:tT<0SS-ft^U3VK5i<0KJ?i:. ^ftCJEt 
fc^x-y h^-y^-&fflbX\ (1MX) -cm*h 

mi oa. iod. lOGiz^ti-^ixjTi-tmizmKchm 

ST1. T2. T3cOBKb^'J3>K5 1 Sr^UTfc 
3 V$ttf)J¥£ CJE t^^ia/i'J-m^ d b . Hi OB. 1 

o e . io Hizzti^ti^-fmzmK&T-^-ft&n 

5 2<9|ifc*£ : fT3i:. 01OC. 10F. lOICSt 

«c**i-ftiHt« (IKX) tf-^-«S5 1 . e 

2. <9 3 (CCl'C. 0 1>0 2><9 3) <07^?*« 
BH5>. vX^fcUTOlWtv'yaV'BlSlOjR 

[0046] 01 iA-01 1 nz^-^mt. 

■Cb&#Vi>'V3>m(r)M(*MX) b. ZtUz&tfii 
«>xy hx-yf-f$iai:T-. RMS (1MX) TlHrST- 

ha, 1 i d. ii Gizzii?iusk^mizmft&i& 

(1MX) Wh W2. W3<07*— J*b\si?XYX'h 
~ *>#V->Vzi>m5 2*mf$.LXi5Z. -?-<Dtft. HFC* 
S ? s -»rKx >y X VS> V~3->J&cr>M-(-*M X ) 

i=«e.fcBfflK;itff*a 01 1 b. he. 1 1 h 

T'SS. fiS-^T. ^UxU3^JK5 2«0^*?r 

ff3h.0iic. hf. liifcjsttwnw 

Htff (*!MX*> -CT— 4. <?5. (96 
ClT. 0 4><95>6>6> c?)VX;7#^j£-e£&. HH 

[00473 01 2A-1 3DttK5-fX-y^-fc>>x«y 
hx-y^HcJ: •)-7X^<07 1 -/N--^S:$iJffll-r«,^T 

[0 04 8] 01 2A-1 2CI,Z7rrt^jmzti^X^ 

7t^)^j^yWk5 2^n^M (-imx) W4K 

j^~~y^t (01 2A) . H9-fx-yf-t: 
i9IHts^3yK5 l^-&£«5{3'Sitt::&&J?$T 
hl/ittHIJ"? (01 2B) . *£7)f£. ^x-yhX-yf-Sr 



£>6 (01 2C) . 

[0049] 01 3A-1 3Dte*-r#j£KiiVva;L 
Sfrf. ^'J^U3>^5 2*±ai|B (->MX) W4fcte 
#S$rSf3t5g?>i!I (iMX*) W5CA7--y/L (01 
3A) , <e<0&. H7-fx- y ^«J:0K^y3>/S5 

1 o-a5S:(j«3rsitt^±ieJ?$Th 1 t\±m*zm%T 

h2t£l,m*) (01 3B) . fi'yMvfS 
^^■ce-ft^'J 3>K5 ltc-r-^-^ift^to-c 

(01 3C) . 

[0050] Z<?)£ 0 l£. 0 1 2 A. 13 AT^to* 
Vis>Jzi>&5 2cr>mZitm ^ThXSbhbT^b. # 
U^U3>-ffi5 2(^(S (1MX) *0h$V^ai:*-?X7<JD 
7-_y t-ft ft£/jv£ < iasTt'S . WALis U 3 i"& 5 1 <0 
ffl *m->tlfc'vx7<^-^-ft££r/h$ <fft 

[0051] ±iacoc:ix^<Or— A-vx^^^ftS: 
m&izim&Z bX-?X7<7)7—'*-ft&t:Mm-rz Z. 

ti>*jmx°hz. 

[0052]; dT'M<fcW(CSi02CDVX:? i&fflV^TlS? 
#0. 5xim<7)PtKS:03<7)X-yf->'^|gM=S:fflv^T 
i-/f^t5^iai 8 5r#MLTI5iBH-rs. 

[0 0 53] H5^coJ;dt:. x^fy^ltSv^^ 
XliifcLTtS^-CfcD. ^x.JsliZ/UTxmS.ima 
U-CX yf-v^-T4* s . Cl<Oi;#. Si02cox - y ^->^ 

[0054101 (DMWIZ&^X . r^x^^stcft 
ftX'Z htkftX-ii. r d/r eiifcS-^fifiJJLhi:^ 
0. diTti^^ft'hfi^O. 4fc-fS. COtS. 0 
6t,z£tUfSia2-?X?<r>T—''*-ft8W s 9 0 * tfOt # . 

p t ii^fym c t ^>TPtKof-^-fl 

— flB45 7* b*&. 

[0055] fiDt>. P tiOJgfficOeyJi. Si02^X^<0 
Si*). >tlfflxl. x 2COZtl?tlX'$}0 . 3j[xm^f{t 
Jz%<%:£><. Ztliix 1 =x2 = 0. 5^tm-5-tan0 
= 0. 5jum-5- 1 an 5 7* *»^>^*S. t^oT. VX 
^O^iSSrO. 5Atmfc-$-6i:. Pt^SrO. 5xim^ 
{tx-y-f-^^-r^i:. P t<DStB«0«y{±y = 0. 5u 
m+xl + x2 = l. 1 jjim\Ztch. 

[0056] bZ^bK im<V^^fr<tt&.X'S\VlC?) 

TXyfy/t* i: . x y^-y^f^OP t ffi^f-^- 
«Sli7 0- T'. PtKOJSS<?)i|gyJ±. vx^fOHgJ: 
0. «-{ffl-C*<J0. 2/imfi(t^#<^„ Pt 
Mc0JK®C0^il@y{il«j0. 9«m ( y = 0 . 5jum + 
0. 2jum+0. 2//m) k^rS. 
[0057] Z<DX o \,Z-?7.?0)t— < 
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[0 0 5 8] S^tc. v*j7<o-f-^-:ftJgSvh$<-r 

[0 0 59] LtitfiT. ^f-^-ftJg**;*^ 

li. -?.x?<o-r— ;N*-»££0Ot;:-r&£i:-C£>S. 
[0 0 6 0] ^^vj^^^x-^^-^iK^Oti:, Sitt^ 

<t> (tztz.aeo' ) #&t>ixfzkTh. z<vtzm6 

fcj: *) , WTOrd/re^tt ( 0 . 3 7)*% 

[0061] tan*= (re-rd)/( (rd-r 
exc os0) Xs i nfi) 

|C. r d/defcit^U^ffl (i<7)*&0. 3 7 ) Srft 
AU <t> = e*miZ.-re {IT ) £:gx>*UfJ:vt. 
[0062] ( c ) ffJMM3S'Sit:^ (H0*>. t- 
-;*-:ftj£**i5»9 0i£<9) Blfllv'U =J y«vx? £JB 

tCOV^-C014A-14F€:#glUTSiBJf 6. *"*\ 
ffflStfiJJJgii/kiKfci'' U > 5 1 tfDvx? 

X >y f - & P t 5 0 <9f5rgc7)X >y *)->y&<7) 3 

*>J3r5£i. Fiji. If. ^WMStXv*-^"*-* (01 4 
B) . ±IBU^«J:-5tc. Zc?)W8X'im{ki'Vx>5 1 
cr?* ? co«3fitCr its* 5 5 jWst LT V M> (014 
B) . iZI.ZT'TimcoM&ZfT o (114C). ZcofX 

®L T/^wt'&&V>J2:^<^^&fc*S:fflV^'>x -y 
hJOffl^ftaercS) & . Ttf K 5 5 coRfc*&fc:fcV *T 
Ji. fex /f-y^f fcSP-t-5 0Oiagfl-5-0.aOT— 
n-fcj£l±* 1 fc&S . T!Kft«OlIfe*»te. Pt5 0{: 

OitOX. y f-y^2rtfo (E14D) . ZKObZWHti' 
U3>-5 l<OV.*?»tfPt 50tf0flgB50atf0ffl!lSt 
ii^BS 5 6 tfitfl l/Cfc 0 , *co?#m$&ti)<D ; T tf" 

■cftMtitzP 1 5 ot^flaJ5 o bodisiiP t ^sm-r 

S. Z5LXnt>tlfc. Pt 5 0<7)laa5 5 0bco■T-/^• 
-£,K^;J:<^>2^:'5r& (--T\ *i<*2) . .rcoid 
fc. llHia<OX/f-y^i3j:t^-€-<Oiiac0x*1*)^*t- 
«J:-?T. B14CfSi?*-J:5&. e-fk^'J 3^5 12i^ 
Pt 5 0C0OSS5 0 a t 1 — ^-:ft£#<£ 1 



[0 0 63] vl iO«fc 3 =SrX ^-V i/t xtf^Bk* 

£«&H]*i 9«fNL t T\ tftx -y -^>-2/«£7)-f--M- 
ftjKfcS^c^fc&vvfcjKfc-f x-y 
^y^ift^(c#^^S^«-C. ffliafcWCtta^Mx 
•yf-V^T'ftSPt A^tULTV^i:. *-,K-x.y 
f-B$tc-r<'tCPt*<X yf->-^$ixSi:V^J< 'J 7bA« 
xtf»W«a}LTV**li£-fctt. X y^- 

-C'^SPt $rX-y^->-^Sii:(^S. LrtrJ&^T. 
tf-^-x^B^Sr^T^Si^d^'J -yhtJi, 

[0064] KmzT7tmcr>miiTmi,z^\^xmpn-f 

[0065] T^Of^^T&i: LTti^ x «y h*!Ultf) 

ffiiw. e^ttffico*^co2$rjiv^jaa^», m®* 
#x.mz£z>YU)mi>i£*.t>i\z. w<oH5-f«ua 

P t «0X -y -^y ^SJfflli; [I— cOjaa^M ( [51— «0R 
X <y f - >^ i: flil«0I13ja g COX -y f - >^{i[i]— OX «y f-y 

[00 66] F7^5ftai:LT{i. Mttt. * 
[ 0 0 6 7 ] y hiSffii^flO^i: LT<±. FUi. 

o . z.tnz x k> omiznm Lfcmimtrnkx-z 

s. 

[0068] ifc. &mz&ix. "rxvncommin?) 
m$>&\>Mmizv>A. $a^xs^Aix-ct^v^ «i 

fcx-yf-y^iSr^a t , *^«*x-y 

[0069] ^fc^lS^BBSr^flcx^V ^.SSi^iafc 
MM Lfc®&z^ >-Cil5A. 15B Sr#gS LXWffl 
-th. 

[ o o 7 o ] 01 5 a iz^^mfommimt . 

^SM9 0 1 , ^X/\«eSfl905K y h 9 0 3 . O-F 
D7?S904. TVD— Kd y ?g9 0 5. o — ^ — 
9 0 6, Xh7*-907i^tt4. Xhy*- 907 
(Cli^-b >y h 9 0 8*«a*^& . »>XyNS:i!!iaS9 0 1 
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0 8 ^ Atl tJ3U>. 1 0 5 Sro— ^— 9 0 6X'iffi 
±^E^m-*-S.a-Ko-7^S9 04tcS^ o— H 
n-y7S£fflt&. D-f-'n7?l9 0 4Wff*JIf 
^EMc^Ufc^**^ ^xyNffiiiyHnitf <y h 9 0 3 

f-v^-fS. *<9f9<=>. ?x/n1 0 5£^x^a8Mffln 
tfy h 9 0 3TWB&**!M9 0 2K8&IU fflSMtw 

^NlSi^ffla^ y h- 9 0 3T*X -y^y^m^9 01' t 

Al0 5Sfd<i4i!rai9 0 2' KJRjULT. MIC 
■^^fcf^Pfc*"* - *. *xyM0 5£*x 

/NjgJ*ffln^ y r- 9 0 3-C7^D-Kn-y?I9 0 5K 
rya-Hn7^S9 0 5<offi**UII^ 
E*"C±#S*iteO^. n-^-906t*-fe7h90 

[0071] IWJ: 3 fc. 0 1 5 Att. ^xy^S^M 
( 9 0 3 ) b . IS^x^NJIBMSBtc^-rSlffiRcoilQa 

s ( 9 o i . 901' ) tsivmw&wm. ( 9 0 

2. 9 02' ) fc. It&iDU-y??-^^;*— (904. 

a < 9 o 6 ) sZck^mMmm. imMm&w 

.y b ( 9 o 8 ) k t,zmwE*im%tmi>mmMm.-ch o . 
mmmm m&<&m&<m ^-rtmp-^ycx. y ^->- 

[0 0 72] 01 5ACDWX'i&:5i&>*-v hZJB 
Vvttf. 0 1 5 BC0 J: p Ca&J-fe y h £fflWC «fc 
\\ Wh. SI 5 Bt±. ^X/NjjJBM^g (903) fc. 
gs^XyNj|BJ^tl^^-^^«raS-<-9-0-l-, 9 
01' ) i:. «»C9ny W*- (9 04. 9 0 

5) t. Mn>y7**y^-izm&LtzJdimmm. 

(906) b . Hb^aK^^ti filS^o n y 

y^-tm^m&mmizmmLtiiksmm. ( 9 

02) fc^X^-fe-y r- (9 08) h(C«^wr«S^^ 
x.y*y^U5£> tl5ie««Mrfi®a^ 3 «fc a 

[0073] $ *>tz. mm±. T*m;9miin&3!fr 

[0 0 74] ±m<VMX'ii. 2m^-/f-y^9& 

mtmn^v+vyw&Ms 0 1 & 90 1 * Srfflwctr 
w 3L y^>y>immb Lxmmtma&oxv -/ r- 



[0075] <xre. -tfe<^0 1 4 a- 1 4 Ffcis^r 
m (c ) s-fflwc. ssism^^'j^t'j-guT'fcs 

Pt/PZ T/P t & i'tf)l8Jf ISSrSISfmcT— 
O^?£ffivvcx-y^;^-t.g>;fr&fc:ovvc01 6A 
-1 6DSr#H§LT^B^-&. ClcD*§-&. 0 1 6 AtC^ 

•r p t /p z t/p t m 6 1 - 6 3 aox y ^-y^ 

X-tKLTZ b . >J&mizZ.tlt>cr>m6 1-6 3cOSmiz 
&^X?X®cr>im* i mftL. mi6D<,zjrrtmVib% 
flP*>. •?X'7 6 4<r>-?t&bnt>tL&mx.-y?-y-7'tt 

t=5rS. 

[0076] f&!iai(PZT) 62<DTfcrttE 

-n.^* (^{f pt ) K6 1 my+yr-rzim 

fc, Xy^^$r+ISfLT7 f 3K^fe*fi : e (016 
B) .-T&b. PZT/PtI6 2-6 3<0f-^-ft 

01 ectiSrrid'SrJ^lfc&^^ixS. -O^o. p 
t&6 1^7 i -y\--^^{i^4i:^S (CIOIT*. *3< 
*4 ) . &»5:ral±. ( PZT) 6 2<^)±Tfc 

t«B<0®f*: (#Ulf P 1 116 1.63) ^filcS 

tix^hW. *ixh<r> c r—'i-ms.<t> 3 , *4*«^s 
* 5 J: Ox-/^-^JK* 4(i*^ <ift^T§ S . 

[0077] znkoiz^ usimox.vi-yrtixv* 
cvW&tDT-'tfVnft&lz £ , 0 1 6Ctr^-r± -5 

f^tlS (PZT) 62Zlt^Si«s (^HAJfPt ) K63*> 

^Srzttzx*). mmmizti^x. sti-yfy^f 

[0 078] Jiia«D014A-14FfcSrr^& 
( c ) . X{i±ia«O0 1 6 A- 1 6C^fJ«JfflVi 

M (magnetic random access memory) COfl^KSr^© 
WtwT--y\--^fiOVX ^ Srffl^Tx y ^ >-^-T 
-3WC01 7 A - 1 7D?:#BgtTS4BJi-4. 
[0 07 9] MRAMTli. 01 7 At^f J: 3 

7 6. Janus muiAi 203) 75. mimt m 

iKCo) 74. R5SJStt*f (MilfFeMn) 7 3. 
Tiffin (CTi.«f C oiSi) 7 2. 71 T'fcS . =3:i5. 

io\mz.\m.\ti'Vziymox'b&. mramt- 

d*X.^>60M7 1 -7 6£tAfcOOv;*?£;BvvCX 
•y f-^-T ^ £ b *^*$tLT . 
[0 080] C:cOiw£\ feki.lfFeMn^7 3c0^iE 
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e M nI7 30)X.<y+>rt:mMrr&*Mz* 
?t:<pmLXTX&&Z'tf : i (01 7B) , -§~£>b^ I£ 
74-7 6C0T— €>b%&. *<F)lk. 
Jivf->i"£imttat~ FeMnM7 3tSittiftV» 
Wmzx.vfy7X'%h (017C) . Z<7>bZ<7)Fe 
M n m 7 3 Of-/t-ft|B4 7 {i 0 6 < <f> 7 T'fe £ . 

tfamZlzX-oT. 01 7Cfc^-J:dtc, $7 3-7 6 

JUtfc&irVt, fex-/^->-^*r7 1 . 7 2«f-^-* 
S08£SlS:fc:3£v^«fc Lft&ZblzKt (ZZX\ 
<£6<<*>7<<*8) . 

[ 0 0 8 1 ] afflMBTOfc *>ix&<9li. 
IttTFe, Co. Ni x Mnfcfctifrt-OftMlrC 

6. ^rfc. 0+. 7 7tevx:?-C*>3>. 
[0082] JiULco09ti. tfcx^y^ttoifflfifcteff 

[ 0 0 8 3 ] W&toi. 3 v.x*fc*v*li". tfcx?*- 
^^OffllS'^T^^— *• r d fcigffitfDX'yf-^^V 
-hr efcOjtr d/reT\ Xy-f-V^eo-r-^— ft 

[0 0 84 3 ZtL£X'l±M£®$s (03*51 04) <0M 
£^*^;W^L£<v^ttWTT\ x-y^-y^Srffo 

[0 085 3 L*»U H3fciivvcj»fi 1 5cMve 

fcT, xsg&i 04<om:Rjs£j£ 

&m£.f$.mi.M£.®ft(omzttm-f& ztizx^x 
mm.wm?i-&<7>x\ imfr^^^zxwrt&fcmiL 

[ 0 0 8 6 3 fcrtfU J^*«0»fcf , Jtf***ft3|W-* 



«-»t, mux* lft&zwtmmcovji 

mi 1 8 C»ft* 2rtf 

[008 7 3 ^x^N^a^ (f#fl£) 109 

<r>i8J£Z*v J f->r<r)b%±' r )%>-!g<-t&ZbX'. *7x 
^3d«t 1 0 QtctifiKfbfctttS-ttQr^J: 3 CUT. 

»cltsv>. iatCs ^x^^at^i 0 9co^as 
x. ^^tmv&&mfcomzttm-thcr>i:&}± LX 

[00883 

§r#tc< vv^cox-y^-y^fcifcvvc. f-«-«vx 

[013 fiMfcWllKrvx^tfflvvbX'y*->'^ r «Ht: 

[02 3 ffllSA^Sit^vx^^ffll^x.y^v^^S: 
RW*fc«x0KifiB!l. 

[033 *%BHSr Jiffl Lfc77X7X y +V7$kW.<7>& 
[04 3 vx^Wt— '*-ft&0t:9dm&ffibl,til$, 
[05 3 V^^iDx— nRe&9 0gfr$>&i«liZtt 

<oBrH0. 

[06 3 7X?<0f-^-Mtax7f«<0f-^- 

[073 -?*.?<?>7—' '*^&tmxmm<7>®mbm 

[083 X>y^->'^X^B£^H»X-yf->'^m*fcJ;0 

0. 

[09 3 ^x y bXvffciOvXJ-Wf- /-«-ftJKS: 

mm? h n&twmtz tz^m . 

[0103 »7x -y hx.yfCJ:0vx?Of-^-fte 

[01 1 3 7x -y hX-y^-tCj: ►jVX^tOf-V'C-M 
[012 3 K5-f x«/f t"7x7 bx^f fci Ovx? 
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[Ell 41 fwt— AflBMiBrs Ogcov;*?£ffl^ 

[01 5] SI SAti^S^BBSrjifflt^^SH*:^^ 
xiKt^S^m^S-^'tT'D v ? 0. 0 1 5 B 



[Si 73 MRAMtcfcv^r. ^-^t-A§bwaar9o*tf5 

[018 3 Wfe^fifc^^fflvvteXyf-y^jaga 

1 0 vx^ 

2 0 Kfcxyf-y^tt' 

21 ax-yf->-^*f<0±ffi 

2 5 -r.-K% 

3 0 T^<0±ffig8 
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7t Z^^^JMM^i^MM 

70 



MjOsMUun 

^ FaMn (SBHHSM) 

CoCTJM) 
atTJMn 




[SffiBl ¥Jftl 5^2^185 (2003. 2. 1 
8) 

[*KEl*l£] 

^fflVVCXyf-V^^KiiVVC. — 

^sfeStcO'TX? £ JBv vtx -y ^y^-fh x-r -/ 7" Sril*. 

[f»*«2 3 W^llBKox-y^-^^^fttctJv^ 

KflEBtteFe. Co. Mn. Ni. Pt. Ru. Ru02. Ta. Ir. IrO 
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